Nine patients with critically reduced cardiac output after acute myocardial infarction underwent a single cross-over comparison of dobutamine and salbutamol to compare the haemodynamic effects of these drugs, which have, respectively, predominantly beta,-adrenergic and beta,-adrenergic agonist activity. The responses were used to select the more appropriate treatment for individual patients. Only relatively small responses were obtained: those with the poorest baseline measurements tended to show the least effect.
Introduction
Dobutamine is thought to be a relatively specific betaladrenergic agonist.1 2 It increases cardiac output and reduces left ventricular filling pressure after acute myocardial infarction3 4 and in chronic heart failure,5 6 probably through a direct action on myocardial contractility. Salbutamol is a relatively specific beta2-adrenergic receptor agonist which also counters lowoutput states after acute myocardial infarction but principally through arteriolar dilatation rather than a direct action on myocardial contractility.7 In cardiogenic shock we find it free from the disadvantage of increasing peripheral vascular resistance or greatly increasing heart rate. 9 Dobutamine is also free of these effects in chronic heart failure and is recommended for treating acute myocardial infarction complicated by left ventricular failure.3 The effects of dobutamine, however, have not been reported in patients acutely ill with cardiogenic shock after acute myocardial infarction: in such cases its actions may differ slightly from those predicted by studies under less severe conditions. While selecting the optimal treatment for individual patients with critically reduced cardiac output after acute myocardial infarction we took the opportunity to compare the principal haemodynamic effects of dobutamine and salbutamol, as there are no reported comparisons of these two drugs under conditions of cardiogenic shock which could be used as a guide to treatment.
Patients and methods
We studied 14 patients (eight men, six women) with cardiogenic shock after acute myocardial infarction. Their ages ranged from 52 to 75 years (mean 64). Infarction was anterior in eight patients, inferior in two, and anterior and inferior in two. The site could not be determined in two patients because the electrocardiographic pattern was obscured by left bundle-branch block. The only patient not in sinus rhythm had complete atrioventricular block and was paced with atrial synchronisation (atrioventricular delay 100 ms).
All the patients had clinical evidence of low cardiac output with cold, clammy skin and a urine output of less than 20 ml/hour. Twelve of the 14 had systolic hypotension (systolic pressure less than 100 mm Hg). All had radiographic evidence of pulmonary oedema, and none had had a diuresis in response to intravenous frusemide. Two had received intravenous digoxin and one ouabain. All the patients were sedated with opiates but had failed to show any response to other conventional measures.
A single cross-over trial design was used to compare the haemodynamic effects of dobutamine and salbutamol. Paired random numbers were used to select which drug should be given first: provision was made for withdrawal if a definite improvement occurred before the comparison was complete. No patient was withdrawn for this reason but four died before the comparison, and in one the pulmonary artery pressure was so high that we had to depart from the study protocol and infuse vasodilators. The remaining nine patients were given infusions of both drugs. Although the withdrawal and deaths interfered with randomisation, five patients received dobutamine first and four salbutamol first. The drugs were diluted in 50/0 dextrose and administered into a central vein using an IVAC drip controller with infusion rates of 250, 500, and 750 4g dobutamine/min and 10, 20, and 40 ,g salbutamol/min.
Measurements were made before starting the drug infusion and 20 minutes after each dose increment. In every case the infusion was stopped for 30 minutes and the haemodynamic measurements repeated before the second drug infusion was started. We had intended to discontinue the second drug infusion at the end of the study and repeat the haemodynamic measurements, but three patients (two receiving salbutamol, and one dobutamine) were too ill to permit withdrawal of supportive treatment for a second time. At the end of the study, treatment was continued with the drug judged to produce the better haemodynamic effect.
Cardiac output and radial artery and right heart pressures were measured as described,7 except that a thermodilution injector gun (OMP Laboratories Inc, model 3700) was used to inject 10 ml 5%o Results Tables I and II list The haemodynamic response to the two drugs was similar. Both progressively increased cardiac index throughout the dose range and caused significant increases in heart rate (p <001). The principal difference between the two drugs was their effect on pulmonary artery end-diastolic pressure. A progressive fall, from 18 to 15 mm Hg, was observed only with dobutamine. This difference was significant (p < 0 02) at maximum dosage.
No difference in urine output was detected during treatment with the two drugs, but only five of the patients responded with an output exceeding 20 ml/hour. One patient had a diuresis which began when the first drug (salbutamol) was infused and which continued throughout the study.
All patients who showed little or no haemodynamic benefit from treatment had a poor short-term prognosis. Figure 3 shows the response in two groups: those who died in less than five days, and BRITISH MEDICAL JOURNAL VOLUME 284 9 JANUARY 1982 those who survived five days or more. The poor responders also tended to be those with the most critical haemodynamic disturbance initially. Thirteen of our patients were in the very-high-risk group characterised as having a hospital mortality of 80%.1o Though five patients survived five days or more only three left hospital alive. Our results show that the haemodynamic improvement with either agent tends to be small and that despite their contrasting sites of action dobutamine and salbutamol produce remarkably similar haemodynamic effects. Both modestly augment cardiac output without increasing systemic blood pressure; calculated peripheral resistance therefore falls. Both drugs increase heart rate, especially at higher doses, but to a less extent than would be expected with dopamine or isoprenaline.' The principal difference between the two agents concerns left ventricular filling pressure, which dobutamine alone tends to reduce. In our series, however, this effect was considerably smaller than reported in a less severely ill group of patients.4
Unlike other published studies on the effect of dobutamine in myocardial infarction,' our observations were made during treatment of patients with critical cardiogenic shock. The responses cannot be predicted from data collected under other conditions. We find that infusions of dopamine (at over 500 ,ug/min) in patients with cardiogenic shock cause considerable increase in left atrial pressure,9 presumably reflecting worsening heart failure in response to increased peripheral resistance-a noradrenaline-like (alpha-adrenergic) effect. Dobutamine is free from this effect: the progressive fall in filling pressure with higher doses presumably reflects the inotropic effect of the drug rather than venodilatation. The relatively slight chronotropic effect in comparison with the action augmenting contractility is unique to dobutamine among the beta1-adrenergic agonists.1 As with our studies on dopamine,9 the long-term survival rate was disappointing. Drug treatment in established cardiac shock may rescue a few patients, but usually only delays deathof value in the presence of complications amenable to openheart surgery or if prospects of salvaging severely ischaemic myocardium come to fruition.1' Vasodilator and inotropic treatment should also be used as necessary to prevent the vicious circle of deteriorating left ventricular function leading to extension of infarction and may be of greatest value when used before cardiogenic shock becomes established. (We have already confirmed that dopamine has serious disadvantages when used as an inotropic agent in the presence of severe myocardial dysfunction after infarction.)9
We believe that both salbutamol and dobutamine are pre- School. The surgeons on probation, and a number of visitors, were assembled in the principal lecture room. Some ladies, including the Princess of Saxe Weimar, were also present on the occasion. As soon as His Royal Highness and staff had taken their seats in the lectureroom, a report was read by Professor Longmore on the results of the session; and the names of the gentlemen who had gained the prizes were announced. An account was also read of a new distinction which has been recently added to those previously in the gift of the school, viz, a prize which has been opened for competition in the department of military surgery, and for which the school is indebted to the liberality of Mr Nathaniel Montefiore, FRCS.
On the preliminary business being concluded, the Duke of Cambridge handed the prizes successively to the gentlemen who had won them, and then addressed the army surgeons on probation in a speech of considerable length and interest. His remarks were highly complimentary to the officers of the military medical services. After some general observations on the progress of the Army Medical School and the instruction given in it, His Royal Highness spoke as follows. "The work done by the medical officers in Afghanistan and South Africa within the last two years, under the directions of Surgeons-General Ker Innes and Holloway, has been brought prominently to my notice in various reports which have been laid before me. I have not been able to put my finger on any defect in the working of the department, and the manner in which the medical and surgical duties have been discharged by the army surgeons affords good evidence of the value of the instruction which has been given to them at this school. It has not been only in their purely professional duties that the medical officers have distinguished themselves in recent campaigns, but they have also been conspicuous for their gallantry in the field. I may refer especially to the circumstance that, in the unfortunate affair at Majuba Hill, an episode in our annals on which it is not pleasant to dwell, two young medical officers who had not long before passed through Netley remained to share the fortunes of the wounded committed to their care, and both fell honourably at their posts. I am aware, too, that it is not only in time of war that army medical officers are called upon to risk their lives; they often do so in time of peace, on the occasions of epidemics of disease in various climates. It is not long since four medical officers fell victims to yellow fever, while contending with the disease in Barbadoes. Such sacrifices, when nobly made at the call of duty, confer honour on the whole medical department." His Royal Highness then particularly called the attention of the young surgeons to their important duties and responsibilities, urging them to remember that everyone wearing Her Majesty's uniform lives, as it were, in public, and is bound, therefore, to be specially circumspect in conduct. He remarked that, under the new system, medical officers in their early periods of service are more free from control than they have ever been, and that there is, in consequence, all the more need for them to be doubly cautious on every point of duty. He also alluded to the fact that messes are being introduced at the larger stations for medical officers, and that he hoped great advantage would result to them from the arrangement. After a few further remarks, His Royal Highness expressed himself highly gratified at the fact that all the surgeons on probation who had just gone through the course of instruction at the school had gained their commissions, and heartily congratulated those among them who had carried off the prizes; concluding by wishing them all an honourable and pleasant career in the respective branches of the public service which they were on the eve of entering.
Luncheon was afterwards served, in the officers' mess-room, to the Duke of Cambridge and other distinguished visitors. Although a dense fog was prevailing at the time His Royal Highness left London, the day turned out to be bright and clear, and almost as mild as a day in spring, on arriving at Netley. The Duke left by an afternoon train to return to London. (British Medical_Journal, 1882.) 
